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Highly pathogenic avian influenza (HPAI) subtype H7N8 was detected in commercial turkeys in January 2016. Control
zone surveillance discovered a progenitor low pathogenic avian influenza (LPAI) virus in surrounding turkey flocks.
Data analysis supports a single LPAI virus introduction followed by spontaneous mutation to HPAI on a single
premises.
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In January 2016, the Indiana State Board of Animal Health(BOAH) veterinarians were notified of increased mortality at a
commercial turkey operation (1). Decreased water consumption
and recumbent turkeys with pulmonary congestion and edema
were reported in one of six barns. Three days following the onset
of clinical signs, mortality increased from 100 to 800 birds within
24 h. Birds in the five other barns on the index premises showedno
clinical signs. Turkeys from the affected barn tested positive for
H7 by PCR, and partial sequencing confirmed H7N8 highly
pathogenic avian influenza (HPAI). Additional samples collected
within a 10 km zone surrounding the index farm identified eight
additionalH7-positive premises, nonewith clinical signs, andpar-
tial sequencing confirmed H7N8 low pathogenic avian influenza
(LPAI).
This is the first detection of anH7N8HPAI virus in any species.
The virus is not related to the H5 HPAI viruses that caused out-
breaks in the United States from 2014 to 2015. Based on full ge-
nome sequences representing seven different premises, the index
H7N8 HPAI virus and subsequent H7N8 LPAI viruses are of
North American wild bird lineage and are highly similar to each
other across all eight genes (excluding the multi-basic amino acid
insertion at the cleavage site responsible for the mutation to
HPAI). The H7N8HPAI virus contained a 9-nucleotide insertion
at the hemagglutinin gene cleavage site translating to basic amino
acids (PKKRKTR*G).
The H7N8 virus is also highly similar across six of eight genes
(except nucleoprotein and matrix) to a recent H7N8 LPAI virus
isolated from a hunter-harvested male lesser scaup (after-hatch
year) in Kentucky during November 2015 as part of the national
wild bird surveillance effort. This indicates that reassortment
likely occurred prior to virus introduction in turkeys in Indiana.
However, mutation to HPAI likely occurred during replication of
the virus in poultry.
In general, influenza A viruses circulate in wild waterfowl,
and the H5 and H7 subtypes have the potential for mutation
from LPAI to HPAI which requires the acquisition of a multi-
basic cleavage site (http://www.oie.int/fileadmin/Home/eng
/Health_standards/tahm/2.03.04_AI.pdf). Mechanisms for ac-
quiring multibasic amino acids include (a) insertion of basic
amino acids from codons duplicated at the cleavage site during
transcription (2, 3), (b) accumulation of basic amino acids by
gradual mutation resulting in amino acid substitutions, and (c)
nonhomologous recombination resulting in the insertion of a
foreign nucleotide sequence adjacent to the hemagglutinin
(HA) gene cleavage site (4).
Additional genetic analysis of eight H7N8 viruses for which
whole-genome sequences were obtained suggests a single intro-
duction event was followed by lateral/secondary spread and pro-
vides potential insights into virus evolution and the epidemiology
of this outbreak. Further studies are required to determine the
mode of acquisition of the multibasic amino acid insertion at the
HA gene cleavage site for this virus.
Nucleotide sequence accession numbers. The genome se-
quence of HPAI A/turkey/Indiana/16-001403-1/2016(H7N8),
LPAI A/turkey/Indiana/16-001573-2/2016(H7N8), and LPAI
A/turkey/Indiana/16-001574-7/2016(H7N8) are deposited in
GenBank under accession numbers KU558903 to KU558910,
KU585905 to KU585912, and KU585913 to KU585920, respec-
tively.
ACKNOWLEDGMENTS
This work was supported by the U.S. Department of Agriculture and
Indiana State Board of Animal Health.
We gratefully acknowledgemembers of our respective laboratories for
their dedication and expertise.
The use of trade, product or firm names is for descriptive purposes
only and does not imply endorsement by the U.S. government.
crossmark
Genome AnnouncementsMay/June 2016 Volume 4 Issue 3 e00457-16 genomea.asm.org 1
  
REFERENCES
1. USDA-APHIS. 2016. Epidemiologic and Other Analyses of Indiana
HPAI/LPAI-Affected Poultry Flocks: March 4, 2016 Report. USDA:
APHIS:VS:STAS: Center for Epidemiology and Animal Health, Fort
Collins, CO.
2. Swayne D, Suarez D, Sims L. 2013. Influenza, p. 181–218. In Swayne DE,
Glisson JR, McDougald LR, Nolan LK, Suarez DL, Nair V (ed), Diseases of
poultry, 13th ed. Wiley-Blackwell, Ames, IA.
3. Pasick J, Handel K, Robinson J, Copps J, Ridd D, Hills K, Kehler H,
Cottam-Birt C, Neufeld J, Berhane Y, Czub S. 2005. Intersegmental
recombination between the haemagglutinin and matrix genes was respon-
sible for the emergence of a highly pathogenic H7N3 avian influenza virus
in British Columbia. J Gen Virol 86:727–731. http://dx.doi.org/10.1099/
vir.0.80478-0.
4. Maurer-Stroh S, Lee RTC, Gunalan V, Eisenhaber F. 2013. The highly
pathogenicH7N3 avian influenza strain from July 2012 inMexico acquired
an extended cleavage site through recombination with host 28S rRNA. Vi-
rol J 10:139. http://dx.doi.org/10.1186/1743-422X-10-139.
Killian et al.
Genome Announcements2 genomea.asm.org May/June 2016 Volume 4 Issue 3 e00457-16
  
